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Variability of Tropospheric Ozone Relevant fo Smog
— Forecasting and Abatement

- Views of the lower atmosphere accessible by current technology:

How often and how close together do we need samples?

- the general satellite sampling problem with clouds/bad-spots
- What need to measure, understand, and forecast large-scale smog ozone ?
can we get 0-3 km ozone and predictors with synergistic SWIR (3-3.6 ym)
and UV measurements?
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Environmental Protection Agency AMI

Largely funded by an Advanced Measurements Initiative (AMI)
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AMI Project Wiki

This wiki is a collaborative documentation and file repos
usefulness of satellite data for ozone in the lower tropos
pairs of counties along the U.S. -MX Border. The asses
future predictions of pollution extent, severity, and episo
environmental agencies and Border health organization
pollution and environmental health impacts.
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Using satellite data to understand smog
ozone: a very current example
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- Layering of ozone in PBL and
elevated layers ... strong
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Northern/Western California Heat Wave

and Smog Episode
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OMTI tropospheric O,

sees some effects: Mark
Schoeberl, GSFC (Contours are
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How well are we doing with OMI-MLS (Schoeberl
technique) ... compared to Browell DIAL Tropos. Ozone
Mixing Ratio Weighted Average (whole column average)
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INTEX-B Avg 850-700 mb Mixing Ratio, ppb
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INTEX-B Avg 850-700 mb Mixing Ratio, ppb
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Avq 850-700 mb Mixing Ratio, ppb
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Autocorrelations Spatial Scales Drawn from DIAL LIDAR
samples, INTEX-NA (ICARTT), July-Aug. 2004
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can we measure smog ozone proauction from
space, ... if only we can measure smog ozone?

Pos~ F( JucHo->rads X HCHO ,  NO )

HCHO and j,1p. s q0qs are measurable

( is ~ UV reflected radiation)

NO derivable from NO,, O, if O, is known!



Measured HOO+NO rate
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Robust Infrared Mapping
for Tropospheric Ozone Prediction

R. Chatfield / Ames, J. Kumer, A.Roche, J. Mergenthaler / L-M ATC Palo Alto,
L. Strowe J UM BC, ... K. Chance / Harvard-Smithsonian Astrophysics

T NOAA/EPA responsiblity for
e daily pollution forecasts
N Tropospheric Infrared
N Mapping Spectrometry

\ » Elegant, small, robust, cheap:

. Grating Mapping Spectrometers have ONE
NASA's mandate to |
report on Earth’s ozone MOVING PART, vis: Cal On/Off ... ~20 kg +
. radiative cooling, etc.

__*' ® Daily, global maps to highlight regional and long-
m,h',,;ﬂf_,r.gg"' distance poliution threats.

TIMS adds tropospheric information
; allowing 0-2 km 03 to ~15% per area
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« UNEXPLORED reflective IR wavelengths
usable with new detector technology: 154
complement or supplant limited UV techniques?

SW IR reflection has
full column response
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can we indeed see Smog PBL ozone?

Classic LEA for simply emissive

MWIR

First try with partially emissive
surfaces

Results for O, partial columns for retrieval from various
data sets with both the MWIR & the SWIR ¢ = 8%

Tl LL MALLE WA Ll L, WS e WS LF W lLL data use'l W|R Dﬂ|’y’ WlR and SW'R
TakIJIe 4.2 Results fclnr O, partial columns for retrieval from 05 partial ore Ag | Cag | Pre | Ay | Ceg
various data sets with MWIR& SWIR albedos = 0% & 8% | v Y -y —
data uss’ MWIR onl MWIR and SWIR o ) SUBEL i

a . T 3"{ : _1 0 -2 km.clean 51610731100 1498 10751 100
O; partial pre” | A | Cru | PO ) Au | Cr 0-2 km, polluted | 20.0 | 0.96 | 100 | 19.0 | 0.96 | 100
columns (*0) (%) | (%) (“o) 22l = aE=—ab=—==00==150
0-2km clean 02610141100 19701024 1 100 13 10981 10 13 0981 10
002 km, polluted | 80.1 {0.36 | 100 [ 61.0 | 0.63 | 100 Notes 1 daytime case with a = 8% for both the MWIR and
22k S A AN IO il MAA the SWIR. Only the MWIR spectral data are used for the
12 -22 km 1.2 {098 10 [ 1.4 1098 | 10 first case, then both the MWIR and the SWIR data are

See Kumer et al. presentation,
SPIE-6299-40 later

used for the 2nd case.
2 prcis retrieval precision, A the diagonal of the

averaging matrix and Cg, the square root of the diagonal
element of the solution covariance matrix. The
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